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[a a ah?] 
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7l*l &iL#^ <3#^ ^^S.^- -B-^m ^ il^r ^ H o V ^ 

#ofl t-iloiE^ #3i ^^SLg. ^g-^Rr #7fl; #7] #31 

<3 1-lH if^SbS: ^7l #^H ^<^H1 tfl-§-*Br 

^ Z}-Z}- #711; ##^I <>l-§-*H #71 #^ «9€ 

i ^-5-* *fll ^di7} ^^}^} #711; #7l xfli s^7 r 

5]^ ^-f #71 sj-^l ^1^1 ol (median filter)* ^-g-*Hr #7fl ; ^ #7] 
^1 <y^*r ^2 Sh£# #7fl; ^ #7l ^12 Sl-di^l cfl^fl ^5-^r# 

(mean-variance filter)!- ^-g-^cr #7111- a^-^ ^^SLS. 

^7l§H *r «rfe ^-g- *M ^ zi Al^fl^ 

£ 2 
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<$#*\}*\!>\ *\}7^}7] ^-g- ^ ^ ^ zl Al^tfl{A METHOD 

FOR REMOVING NOISE IN IMAGE AND A SYSTEM THEREOF} 

a> 5L 2^ ^ ^^Al^ofl o)-^ ^ ^ Al^flo} ^ ^ o. £ 

c4> £ 4^ ^- n}^ ^-g- ^Bl Al^^o] ^^e)^Bl(prefilter)5. ^f-g-^ 

<6> £ 6^ iE cf^ H^HHl xx\-^ <^T- ^B] wJ-^-g; S-^ltt 
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c9> £. -g-^l^ ^^§>7] £ , 3°l c f. 

10> £ 10^r ^gS| <^X|ojH $x°\*\, °§^°-S. ^€ *VM- 

^°}& ^g-, §1^ #-g--§- Xl 7-1 spg-g; 7fl^^^.S. £A]t S^^cf. 

n> S. ll^r Ur^l H o V ^ ^ c^Aj- ^ f^sfl 

i2> £ 12^ <a^jAHHi tcj-s- <^^v ^e) « 0 v^ ^ Ai^^fl^ ^ 

^4 sj-^sl ^ ^1^4 PSNR(Peak Signal to Noise Ratio)^ #3l» 

13> £ 13^r £ *1e| ^ ^ ^1^^-ir ^*V^ 31 ^fl-8-€ 

14> <£^S| ^_S_ Jf£.*fl ^ ^> 

i5> 101: ^*1 ^tW^r 

i6> 102: X| l *gB\if- 

i7> 103: X| 2 
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-& ^MH^l #-g-# 71 §1-71 fl^ « 0 >^ ^ zz. Al^ofl 

*I1?1SH ^4>^l -fr*m *r 5^ ^--g- *I3 ^ n Ai^ofl ^ ^ 

71^21 Mj-^iLS. ?H1^, ^^11 ^Hl^T, CCTV, «1 1=1-2- 

°ls)^r ^ A o v nil ^11 A% #-SLtb ^lfe «r<3€ ^rtb ^ 

o>qej- €-^l^°l 5U^-. *reM ^ v w# m>^- 

<3^H1 S.^ *fl 7-1 zr}ir ^MH^ i£^r 

3 ^El^^; *]-g-eRr ^-f-, ^iTlSlxln]- ^1 <H ^ (smearing) #3 

(biur)7> ^$sH ^ *r*fl£] ^s.*=- ^^i=Hr -g-*j|7 r $X$X^. 

<t^*M ^ 1^-^ St^^IM €^si°l ^ v g-°l ^°1 #^tr <8-$HM °1^ ^-^1 

°1 ^ ^ 71^ ^1 

£r ^<H1 rfltr €^-§- ^J*Hf ^oflAl ^-g- SE 
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^Hl X^-cr 31 oj # ^ ^<*^.5. ^^Rr ^741; <#7] 

^ vfl^ Stdi^S] $[di3;^r o]^}<^ a o > 7 ] ^ c$oio\] tfl-§-s>fe -S-^,^1 

* ^ ##*rfe ^1; ^-7] ^V#€ ^1-g-^H ^ v|H <y€ 

3tt 7j-f #7] ^(median filter)# ^Tfl ; ^7] x\] 

1 ^^1 <?l^*r *fl2 ^l^^Vfe #31; ^ <$7] *fl2 s^oll tflsfl ^!5-^> 

mean-variance filter)!- 3-g-*Rr #3l# X^Kr l^^SLg. 
St, ^- <3^MH2l aflT^l W ^ *M Al^^ofl 

°} vflofl s^-s]^ S^^-ir ^l-g-^M ^71 ^ ^^1 cfl^-^r^r & 

zj-z]- aV#§>^ ^*1 ^-71 ^*1# ^l-B-^H ^"71 #31 

^7} 7^7]s\^ Tj-f ^>7l S^^l ^l^^i ^B] (median filter)-!- 2}-g-* r ^ 

; ^-71 Sj-^1 <?I^tr *fl2 -i} ^JL , #7] *fl2 3Mi<*fl rfltfl sj^- 

_«.av ^Ei (mean-variance filter)* 3-§-*Hr *fl2 ^B^» S^-«Kr ^HJ °- 
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24> 



25> 



(101), *fll €^(102), *fl2 ^B^(103)« Si^r- 



>6> 



^#-¥-(101)^ if)"5]^r ^ 3] o] B] 1- ^iS] ^ ^^3. 



^-S-^jl, 4>7l #3 xflofl i^-s]^ sr^^M: <>]-§. s]-<*l A oM ^ 



27> 



*fll €^(102)^ #7] ^-^^11- <>l-g-*H ^71 #5) iflefl 



TJ^- #7l *)U tjI (median filter)!- ^-g-tt^. 



28> 



A]2 i^Jf (103)-b ^1 °A ^ *\}2 ^^sj-jl, ^-7} ^12 Sj- 



tflSfl sJ^-w-aV (mean-variance filter)* ^-g-tr^r. 



29> 



J0> 



^:7fl(S201)^l^i ^ ^e] Ai^^^ av#^-(101)^- <^cMl S^-s]^ 



^7jl(S202)^Ai ^^^1 ##^(101)^7 A ^ 3^*^ Sl-^SM; 
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M*i = «+log 2 (x m ) 

$^o]cj-. olsq- ^-o], t£<$ ^ ^S. ^^^-5- ^#^71 xtfl^-oll ^ 

^HH ^-E- ^-g- Ai^uflo. ^cf ^:§HM1 #-§--§: *r $Xn ^ 

*Hl €^(102)^ 3L#3fe &±.&°], 

i 3^3. ##*}3I, ^*]2Lt\- ^o. ^ cy^^ ^--g-o] 

lH^r*l ^ ^W(S203). °1«HHt7 <$m.^ ^-g^l ^71 Sf 

(median filter)* *}-g-*H *U 3M: it^-S. cfl^^S.^ 

^7]*!;I^(S204). ^^(102)^ 2^ ^ u|T^ol ^ E ^=.. A ]~g- 
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21 

K e w =Median(Xy) 

2 41*1 Wfe ^^-i: ^M^r^L, (i, j)fe #3)1 

YS. ^^^S.^ *fl7l«- ^ 

3Mi7> 7^5]^, *fl2 ^E-]Jf (103)^r ^-7] afll S\-d^s] s}-^ 
*1) sg^-^r 3-§-*tf. ^, €^(102)^ A2 ^^(103)^ Q^S) 

^uv^l o]^^ ^j-^-o] ^-xg^ s]-^ Sl-i^l^ ^of^ ^ v -g- 

(Poisson noised ^S*Hr Tj^V t^ofl , ^ ^HHl o}e>^ 

(102)^ ^-^-o] vVAg-sy gj-^oj ^ig rflSJH^r sg^-£-AV ^Ei# ^ 

.g-sH ^o>^ tV^oll *fl7^tK ^-g- ^7-1*1-71 

3g^( mea n)2]- ^Kvariance)* ^ 7}^-X\oy ^-^(Gaussian 
distribution)^ eA}^ J=c ^7-1^ « 0 ^o-| A>-g-^ ^ ^rV. 

*1]2 ^Ei^-(103)^r ^74l(S205)^Ui *fll sf^l ^ §r4^ ^12 ^ 

sj-ji , ^7fl(S206)4M ^12 s^h^l ^^-^1: ^-g-^H 
^-g--§- 5.*r^r Sj-di-l- 3^(^12 s]-^)(LND, Local Neighbor hood 
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[*r*H 3] 

, wn/ , <rHi,m,j) + ~k 2 (hj) 
LND(i,j) = - — 

<r k (t>j) + k(i>j) 

<7*(W) S]- *&./> ^ &iQ9] *GJ)$i\ o]^i& 3.7] S] <$<XS] 

A\2 ^(variance) si- Jg^GneaiO-i: ^^4. 

€3*7> <&t± 4^ 3.71 3} ^^ofl^ ^('»/) = °os ^ht^jL, a}-i£M 

[^*H 41 

LND(i,j) = k(i,j) 

5] 

LND(iJ) = k(iJ) 
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\9> 



€4. 



50> 



51: 



^--g-^- ^T^l ^tb ^1^^> #^g; ^l7l§]-7l ^b] 



52> 



53> 



54> 



^ 5.^*1 o>u)^ ^ <3^(320)^ #-g- ^ ^oj ^ cfs^j 
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♦ Ji;£*M, <>l«i| tfl*H ^Sfl^^-S. ^^W- £ 3^1 (a)fe ^efl^ ^ <3 

^(310)-ir, (b)fe v]t\oi ^B] ^ 3g^-^ €^7V ^-g-^ ^ ^ <3<3 (310)^8: 
H-e^t}. 5&tb, £ 3^ (c)tt €2fl^ #3 ^(320)*, (<Dtt *l^<?i €^ ^ 
sg^-^AV 3g e-1 7}- ^-g-^ ^2] ^ ^^(320)* M-Hf\flc^. 

f 1 31*1 S ^oMl^il- SW^l #3 ^^(310) 

^(310)<^1>| S#^r ^11 S|-4i(301)^ ^-°r# oflS. -M 1 ^ 

ol-g-^M ^ ^^(310)2) 3^(301)* ^^§V3l, *fll 5^(301)21 ^7] 

*\]2 €^(103)^ ^1 3}-^ Sj-^-irtl ^2 S]-dEi(302)#o11 sg^-^> 

^-g-S>^ *fl2 Sl-db(302)2l ShiSKN)^: ^3KM)°.5L cfl^W. ^, 3!*1 
3^r ^Ml^^.71- e^fl^l ^ ^ <3^(3i 0 )ofl>| *fl2 Sfdti-&(302)^r ^ 
2} i£§}-7} ^7l ufl^-ofl sj-^#2] ^-^ol ^o\^]b.S. ^r*H 4^}*\2}- z\) 

^2f^o.S. ^ -^^(310)^ ^ ^°>^ M-*} 

51 ^7i a^-fr ^^^cf. #2] <^^(320)^ Sfii 
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(303)£ $Q v\&7}x]g. ^-¥-(102)5] v]t\<£ ^]<>\] £. 
3) 3^. <?M(320)^ *fll Q±(303)2] 91^ SM^°1 *fl2 3HH304) «H ^2 

^^(103)^ ^*ti iL^^Hl, °1 «fl ^ ^(320)3 *fl2 Sj- 

i(304)^ 31*1 H~ ^Hl^Ji ttfl^-cfl ^sj.7> e ^^<H1 4=^5.3. *fl2 ^ 
a>3H t^^IS-S. ^*H>| 5^ ^-ol 2L%& ^Efl *fl2 Sj-^^l #(N)-i: ntfls. -fr 

oisHH^ i4€- *1 i E ,3 °1 *]--§- ^ 

Bfl^. oflAl^o.^. ^Z], £ ^*}*\}°\} ^ *^ Al^^fl^ 

$3 (low light environment)^^ #^5]^ ^ *>*«7> Tfl^^l 

5- 4^r ^e) Al^ol *J*iE):gE-Kprefilter)s1 ^ ^.3. A>-g-£]^ ^ 

JE^t}-. 7V^ler(401)S. €"<3€ 33*1 51§(402)<>1H ^^s] 

j7 ; a. ^ofl n}^ ^ ^e) Al^Bfl^. <^4> ^e) Al^Bfl(403)o. 
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cq ^^S]o^ *K>sl alt^i c]scl (405) 

9] c]^^Ei| o] ^(406)^1*1 £^#5ll 0 l ^ ^ $14. £. 4^ l^^l 

-E- ^1^^(403)^1 ^^Isl^Bl^ A>-g-^ ^ -f # 51^1 SKn. $1°. 

u]- o]i- ^Al^ol ^^1 -gr^H , ^ ^1^-^-Bl ^^O-g.^] 

o^, 51 51- %^\<^\ 4-^r ^ ^Sl ^^(403, 500)^1 

*H1 nflsfl t^^-S-S. ^^4. 51 5^r -^HH 4^- ^ *1 ^ A^efl 

(500)# 51^-1 *t #^-£^14. 

<%s$ ^ Ali^(500)^r ^ €^1(501), A^ Al^^(502), -g-*]<y 

^#-¥-(503), ^ ^2 ^Bl(504)# X^&4. 

^ ^1(501)^ ^5- ^V^-^-S ^^Mr ^ 7fl*r^ Sj-^i 

s. ^€ ^lzi^HS. ^-t^ji ^-71 A ^ln^s^l i^-sl^ 3HE|<>1 tg51 

=. ol-g-^ ^ 7^51 ^^(low light region) JL^S. ^(high 

light region)J5-5. ^^^4. ^51* ^^7] A contrast, 

brightness, SEfe focus measure A°] A>-g-^ ^ £ ^l^ofl^ "7^51 

Ei " S. £^*Hr ^-fS. , ^51 JL^£ <8^°fl AA ^r*rfc 

cflo]Bl^ ^^>7fl ^^-*>7l T^S. ^ JH^S. ^Sf-ir 2.^- 3L^> 
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71 £ *Vcf. aj-EH, ^ cflclBl^ ^ <3^-°l 2L^r 5W. 

S^-slfe 31<>1B13J?-B| ^--g-C impulsive noise)# alM^-. 

-5-*)^ ^#^-(503)^ ^"71 f^H -g-^^ ^(motion fixel) 

*fl2 ^(504)^ #*1*|-jL, ^"71 cHo]E-lS.^-Bi ^-71 

o^, £ 6^: t25f^ S. 5°fl £^1*1: hV^- ^ ^S) (500)^1 

-g-^t €^(501)^r H5fl<y ^3. ^V^^-S. ^^^^ A o v 7l *i*H 

7^2] tydig. ^€ >MI n segment )5. ^-i!: W(S601) . ofl«- 
7H1 5^(401 <3^£r 15[frame/sec]eHr =Bfl«?3 31 °1 

^B] (501)7]- ^"71 *i*fl ^ 3.71* ^ ^l^^S ^*Hr 

4 3.71 # ^ ^Innfles-g. ^ 

£71- ^711^ S3zf^ <3^(high light region).^, *$S.7\ <^7« o)t\ 



42-18 



^^(low light region)-^^. ^-^r«]:^(S602) . 
S. 7^r ^ ^E-l(501)^l ^sfl <3<*|-4 O-S. ^^11 

^Al^l^AiS, ^^ol o^°- c^^- dl o] El ^2]^ # 

^ JL^ 3E. <2^Sj ^Aj-o] o_§lsl JlB}^ ^ iHJSHr «o V ^l^ *r 91 

4. 

^\d\] <y^^ Sf-§l-^r 3^, ^ ^ v ^- c, l ^(corrupted 

pixelH #*l^tKS603). ^^^bfl^fe- &&°] 

^h-H Mil sf^"ole|-ji ^j^cf. 
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75> £ 8^ SL^r ^^Sj-fe- Hj-Sf ^"C. 3x o] .^ S.Al^ JE^O] 

th JE. 8^ (a)2l £^^-X(801)^r ^r^^r *U M^^. 

5. 8^ (b)fe *U S|-i(801)-ir 3L^fe- Bj-^ofl ^r*Hr 
4r S^^f Jl(802)^t ^^T°l Hl^^o.^. €- 

?7> w}-<q- ^ol, ^ ^ej Al^Bfl(502)^r afli 5^3. ^1 

1 2^ ^-^r v]v]<£ ^b) (median filter)# ^-§-«H *U & 

78> 2^1^ Wxr ^ ^M^ul, (i, j)^ ^ ^ *JHH^ ^1 

79> ^T^^r S^^l sH^lxr £ 8^ (a)°fl £.^1 ^V^r 

Hl-sq. ^-ol ^o>^ ^--g-(Poisson noise)7|- ^^Hr ^^7} £ 8^1 (b)^l^i 

io> ^#^r u >^- ^s) ^1^^(502)^ f°}^ ^-i: ^ll^*>7l 
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^ A j^ufl(502)^ XI 1 sj-^l ^l^^i 3-g-*H ^ 



*2> 



i #-§h§r XI 7-1*1-71 31 ^ ulrlo> ^of^ ^--g-^ Xl 7-1*1-71 ^5-^-^ 



3fe 



S3> 



« ^.S. «1 HSV^ -§-^1^ S}-4i# #7-1 WCS606). ^ x-fl A] o\] a] ^ <$$]2] 

H^l^l £fl-§-*Hr c)lolEi# "XU <34 V 31 °1 ^ " Si- JL S}^, ^-71 5.31^ *1^ 

<tm& ^511^^1 Tfl-§-*V^ ^H^^- "X12 ^o]Bl»S. Tj^^Vcl-. 



34> 



-g-^<y #*l*Kr ^3:^1 (S606)^ tJMBl ^51 *1^1 ^sl # 



o. p. 



XI 7-1*1-71 ^ofl ^sJ^tK *1^1 23 s] #-g~|- Xl7l*>7l 4H«r ^Ei^^ -g-*]<y IrSl 
(motion blur) IHH^ SU^l «fl^l , ^ €3 #^£r -g-^|«?J Sr^7> 



?5> 



<3^MH sfl^- sj-dt Sj-d^sl sj-i^r-i: Hl5l*>fe y J-^lAS-^ ^l*>7l <X 
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31<y£r tjflH.e| ^<eH1 7l^v *13-s)<H &<H 6 > 

ej-ji 1- ^ SU-^, -g-^<y #*l*fl ^ M-^^lfe ^3 #-§-.2.3. 

^#-*f (503)^r <S^^^JL <a^€ HeH^J^l>^ i^Sl <3<* 13. 

AiS. cfl-g-^^r til ^-^<y &4-(S607). -g-*l 

°J 3tr ^-5- 5E^ ^71^71 ^ 

-g- ^AHlofl ccj-^ -g-*]<y ^#^-(503)^ <^*M 6^1 £A]^ w]-^- ^ ^ 
*l3b8: °l-8-sH ^^r^<y 4HlAi ^ tfl3 3)-^# 

l^r«H 6] 

&<Z>(m,n) = X£|x(M,0-*(M,'-l)| • k ' leA ™ 

k 1 

SMsum absolute difference)^ -g-*]<3 ^ <8«U-&^- 
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(m, n)) ^S. M-B^tf. xikj r t-l)^r ^ HJl) 0 J1^5] ^it 

E^tf. ^t}-A) 6^] oj-s^, ^ /;-§- ^ sl-^-i:^ -#7l ^ 

<y ^71- X^-sH ^^91 tflsfl Al^Va] (temporal 

filtering)* ^-g-^-c*) s]<^ ^--g-^- aflTj^ ^ 5^. 

)2 > n^], S- 9<^1 £^l*r wr^f , ^#^(503)^ ^ €3 

MHJ^r Sj-rfc* -e-^l^ sHiS ^-*M- 91^. M*H1 

o]^ 7^0} ^o] ^-^-o] -g-*l<y S^S. 

-§-^1^ sh^Cfalse motion pixeD^lBr^L ^*rt}-. 

ErW. o_3. £ 9^1 ( a )5f (b)» Sl<^ ^#-^(503)^ 

(901) ^ 51 902)5. i-fB|-^fl s^^r ^ ^-g-^l 1H<§^ Sr^^^lS -g- 
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S. sfl^ ^(low pass filter)!- ^>-g-«V^ (smoothing)^ -M*jiL 

1- afltfls. M*>*1 <r 9X3., ^ S. ^ € 

e-i #-g-J5.3. ^ -g-^°J Sf^l-, ^^^1 °J §1-^^ -7^*1- 

*| %n SL^% 5^it ^ ^4^r £-*fl7 r 

o_S. ^^^-^.S.^, Sr^l- 5.^?t ^ €3 ^r^# -H^Ka ^^f- 

3*fl Hefl^^l tfl-§-SRr "^1 1 ^ cflo]^"iq- #7] 

^12 ^(504)^ ^"71 3H^« ne)H ig^M *U n 

*i|2 eflol c-11 oj El 1- 

^12 ^(504)^ ^>7l *U =Li\}°] iTfllJ <?§-tf zj- Jg^Zj: 

«?1 ^1 sg^iSt-i- ^HrW-. *f|2 ^Bl(504)^ *fll neflo] i?fl<a 

B] ^ 4>7] ^ <3^ofl 2\ ^±.%s\ &r±.&$>\ ^ ^Stf 

* #3 IS. ^ €3 *fl7iSj-7l ^Sfl A>-g-Sl^ <g 
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^2 €^(504)^r #7l ^ 3i*fl ^SM: 2^Hr ^-f, # 

7i *u °] <3# cime) ^ #7i nsn^i ^n°d <3# ^h^-hi aa 

^2 ^Bi(504)^ #7] 3%^®°] #71 *i*fl ol^l-o] 

#71 ^1 =LZ\}°) <3§# ^1°!^ ^ #7l *fl2 3.511 <>1 i?ll^ Blofl Z}- 

^ tfl^sfe Sl-ii =§^H, S ^ 2J-S7V ^<a«]r 5^ ^°1H 3511^1 i^lH 

*fl2 ^(504)^ #7l *111 t-flolE^ sfl^- s^t, ^ ^*fl ^^H^ 

#7l ^1 gj.^^ tfl ^1 -sjrcf . 

[*r«H 7] 

fmax[;t(/, y, 0, AU j, ' - 1)] *(*> 0 > U 0 
y{1,ht) \mm[x(i,j,t),x(iJ>t-V] x(i,j\t)ZX(i,j,t) 

x(jj,t) ^ ^ Jg^-i: M-Bl-'atq-. A]2 ^1(504)^ ^31 3g 

ssii^ ts. aa ##«H ^y^)^, A</,y^-D#<HiAi e ®Sr 
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€3 2fl7KS609)*MI ^t}-. *fl2 ^(504)^ ^31^ ^3. 

s. 101- t^, ^--g- Ai^^jofl 2]«fl #-g- ^ 

*\}7]5\5L, -§-^<y ^#-^1 ^"^^ 3^5. _2.<>M -g-^ SMife ^ 

J£-lJ*l-g- ol-g-ft 7^2 ^«fl ^17|^^. at>, ¥r ^}^} 6 \] ^"-g- ^2] 

Al^^ * ^2 ^Bi^r Zj-o| zfrzj- ^ iL * 31*1* iL^V^I ^^B" 

4- ^7fl£]<H ^4^-^-5. ^ -a^H^n -M^Bn 

(500)^8: <>l-8-*>^, #£-*>*l ^ «r^*lH ^o.^.^ &o. 

-a^* #^ ^ si Tfl 

7 j- JJu f *fl 2 ^E-1(A1ZV^ ^E}<>] 7}^ %)7\ ^&S\7] # ^ «?J ^#<=>1 
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£ ll* ^-s^V^ , ?Hl^s.-r-^ ^^-(liOD* ^-71 si\- y^-^r ^ 

a^I ^sfl ^e)*r <g^(ll04)7h ^efl7l#<Hl tcj-e} a]^;^ ^E-](Spatio- 

Temporal filter)!- ^-g-^ ^ 

<8 ^(1102)4, 5£ ^2fl 7l#ofl C^^- ^-g-§>Jl Al^V^ ^Ei 

# ^-g-^r ^*r ^ A oHH03)^ Jl^^^S. aflTl^^r ^tgs. <3<*H1 

a><q- ^-oi, a. 7i^g- ^sjsRr #-g- ^5] a] 

^3}- ^ ol^, ^ 1^ 1HJ€ ^ Sr^l tfl^b =^1<^ 

(smearing) -g-*]^ ^#<H1 ^r*l ^>3i . ^r^i , -g-*)^ 

^#^-7> ^4 ^^"tr -g-*]^ *M9^T ^ 5^1 SjJL, ^^sL ^13^3. 

£ 12£r •a^AHlofl tq-s. ^ w 0 >^ 3J ^ 

^4 <S>£ 4<^^ ^ al^oil- PSNRCPeak Signal to Noise Ratio)^ ^efl 

7]^ofl £]*r ^-y- ^2] ^^H^r «lil^r S^l^. ^HH *1 
i^^r ^Hfl7l#o11 u]sfl ^-g-^ ^7^jl ^Mj^^-7}- 
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o]§fl ^2]^ ^ PSNR nl (1202)3 ^3<M ^^fl 7l#<Hl 

4^(1201)^ Jl^^ *r XI 1 ^. 

^ S.^*t *T 5£4. ^"71 nflxQfe H^ns!] £ ^*V<*| ^741 

^£ $14. 7>^ 7]S- ufl*|)o] 4^3, 4^3. £ 

*M ^HH^ ^ ^>7l nfl *fl (magnetic media), CD-ROM, DVD^ 

(optical media), ##B]^ t\^3.( floptical disk)2j- A?\~% *Pfl(magneto- 

optical media), ^ ^-(ROM), ^(RAM), #efl^l »flS-B] ^ ^ x^-g. 

3^ n °i b\ ^ §* *i ^ §m s^>fe # a 

^ SL^Q ^ ^ ^rS. $X^. HS-ZL^ ^^2] oiHl^ ?l3\-<£ 

£ 13^ ^ofl <8# ^Sj ^ ^ Al^Bfl^- ^ §>fe c-11 *fl-g-€ ^ 

^^B( ^1^^(1300)^: ^(RAM: Random Access Memory) (1302) 4 ^-(ROM: 
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Read Only Memory) (1303)* 3£^-*Rr ^7] ^sqfe ^ 

(1301)1- 3E^&ch HJL ^1(1301)^ ^<y-^^*l(CPU)JL 1-^71 S. 
7l^-a"MH ^ 9X^r u r^- -§-(1303)£r (data)^- ^ 

(instruction)* CPm] ^iHrKr , ^ ( 1302 ) !§-^SL 

§_ tfl o] i=j <*]- ^^^.S. ^sRr 31 *>-g-€tf. ^(1302) ^ #(1303)^r 

^^Bl ^S. 7].^ nfl^o] ^Efll- X^-^- ^ &t}. tfl-g-^ 7l^^l 

(Mass Storage) ( 1304) <#« 0 >*J^i^L HS^I^I (1301)^- 31°1^ 

tj-. tfl-g-^ 71^^1(1304)^ Hal t-IHBi -i-i: 7-H><&Kr31 ^r-g-^M, ^ 

qo_£. ^7m^l^.cl- ^£.71- J^e} ^>H.cl ^3.^1- ^ a.S7l^^l^lcl-. CD 
(1306)^1- ^ cfl-S-^ 71 <3 #*1 7\ ^ & cf. H5L*lH(1301)^r al^ 

.2. S.i^Bl , e efl-^ ; p>^-^, ^1 iLH., p>o13.s.^, E}*1^3.^ ^ cl^eflo^ 
^S-71, 7 r 7l 5E^r #^1 BflolS ^S.7l, -g-^ 5E^r ^7l ^l^M, 2:°1^ , BE^r 

7m ^1S ^#^^1^ ^ *>M" °R V ^ ^l^^fl °1^(1305) ^ <£ 

^t\-. p>7.1^-o.S., H5.*ll*|(1301)^r vilH^B. ^ 511^1^(1307)1- Tr-^d 
I£ir ^ ^ Ml Bfl 3. 9X^. °l^tr MlS.^3. <S^* ^-71 
€ "o^Sl ^^V# ^«J^ ^ '6-71^ -^-1 ^ 5^iHr ^^Bl §>£^H ^ 4i 

HE 31^ 71^ ^-o>oj ^^^VoflTil-^-^Tl-^H-. 

#7] £ *rH.*||<H ^Itt ^- ^"^51 ^2}-* ^}7l ^3fl ^>M" <=>1^ 
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5L Qx$d]} ttj-e^, <3^M1 cfltb -r^s-]-^ -^^H 

^ 6>Eflofl 7l7cfl^ ^S^^i?Hl ^Sfl^i 1 ?]: S)-^ <H <=>> 
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1] 

#7] #3 ^ S^S-sq^r ^-i:^ ^di&^r °1-§-sM #31 
41 31-S-sHr £-^*l« AA ^#*r^r #711; 

^-7] <=>]^}^ ^71 #^ iflofl ^3€^ 

^ XI l ^±7} ^^flsj-^l #711; 

#71 *)U Sj-4i7> ^-xls]^ 7J^- #7] X|l Sj-i^l ^1^^ ^b) (median 
filter)-!- #711; 93 

#7l XI 1 SV^^I ^l^ ^^7> ^-g-51^ ^-f-, ^"71 XU SM^l 91^^ X|2 

-#7l X| 2 sj-^^l cflsfl sg^— €^l (mean-variance filter)* ^-§-§r^ # 

711 

i- ^sls. *\±= ®& 

2] 

xiwi sa<>H, 

^"71 #3 S^-Sl^ 5r^#Sl S^&bg: °l-g-«M ^7} #31 <S<* 

<H1 tfl-g-*Kr 7+Zl- AV#S>^ A 0 > 7 1 #711 fe, 
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#7l 

Wl = a + log 2 (xJ 

3. ##*1-^ #31 

#7l *»£r #71 <^^H S^-Slfe Sj-^r&^l S^St^ 

1^!?* 3] 

#71 ^|2 tflSfl #71 ^-gr# €^1# ^-g-^H €^^J€ *I12 s)-^ 

*I12 = ^hJMi£>Z * 

<r t 2 (/J) + *(/,./) 

a ##s]ji, 

#7i jtr/,y;fe j)°iH3 *u sj-^*, #7i fft(i 'Ar *H2 
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HJ^S- 4] 
Wt 1 * 5] 

<3<* iflefl it^^r S^-M S^^M: °l-8-*M #7] tfl-g-^Kr 

^-7i a>#€ °i-g-*n -^-71 ^ m^i 

^ofl Picjoi ^e^» *j-g-sRr 311 €^1^-; ^ 

#7] 311 Sj-d^l 312 ^^JI, #7] 312 Sj-i^l tfl^ 

«.a> ^Bl» ^-8-*>fe 312 
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